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Claim 

A recording medium in which a monomolecular film or -a 
built-in monomolecular film layer comprising a host molecule 
having a hydrophilic group, a hydrophobic group, and an inclusion 
group, and a guest molecule having photodimeric properties and is 
enclosed in the above-mentioned host molecule and is produced on 
a carrier to form a recording layer, and recording is performed 
by means of light. 



Detailed explanation of the invention 
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(1) Field of technology 

The present invention pertains to a recording medium in 
which recording is performed by utilizing the chemical or 
physical change in a monomolecular film consisting of an 
inclusion complex or built-in monomolecular film layer. 

(2) Background of the technology 

A variety of recording mediums having an organic compound as 
the recording element are known • 

For example, an optical recording medium in which a 
thin-film organic compound is used as the recording layer is 
disclosed in, for example, Japanese Kokai Patent Application Nos. 
Sho 56[1981]-16948 and Sho 58 [ 1983 ] -125246 . Each of the 
above-mentioned cases pertains to a laser recording medium in 
which an organic colorant is used as the recording medium, and 
recording and playback are achieved with a laser beam. In 
particular, the medium disclosed in Japanese Kokai Patent 
Application No. Sho 58 [1983 ] -125246 has a recording layer 
consisting of a thin film of a cyanine dye indicated by- general 
formula (I) below. 

General formula (I) 



00 (CH-CH), CH-QQ ( I ) 



The cyanine dye indicated by chemical structure (I) is coated 
onto a plastic base to form a thickness of 1000 A or less, for 
example, a thickness of approximately 3 00 A, by means of a rotary 
coating machine, and a thin film is produced. When the 
distribution of the molecular orientation inside the film is 
random, when photoradiation is applied, optical scattering occurs 
within the film, and the degree of chemical reaction that occurs 
upon application of each type of radiation varies on a 
microscopic level. For this reason, a recording medium with a 
uniform molecular distribution and orientation within the 
molecular layer is desirable, and a reduced film thickness is 
required for increased recording density. However, when a 
coating method is used, the limitation in thickness of the film 
is approximately 3 00 A, and random molecular distribution and 
orientation within the film was difficult to achieve. 

In Japanese Kokai Patent Application Nos, Sho 56 [1981] -42229 
and Sho 56 [1981] -43220, a built-in film of diacetylene compound 
with a significant photonic effect and excellent resolution is 
suggested as a resist material that can be used in thin-film 
electrooptical devices, electroacoustic devices, 
piezopyroelectric devices, etc,, as well as being used in resist 
materials. 

Recently, an improvement in the method of manufacturing 
diacetylene compound built-in film has been disclosed in Japanese 
Kokai Patent Application No, Sho 58 [1983] -111029. The 
diacetylene compound built-in film produced on a base by the 
method described in the above-mentioned invention undergoes 
polymerization upon being exposed to ultraviolet [radiation] and 
produces a diacetylene compound polymer film, or masking can be 
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used and the ultraviolet [radiation] applied to produce localized 
polymerization and the nonpolymerized portions are removed to 
produce a pattern , and the result is used as a thin-film optical 
device or integrated circuit element. 

However, all of the above-mentioned methods are limited to 
diacetylene compounds, and the possibility of erasing the 
recording when used as a thin-film optical device is not 
discussed at all. 

Meanwhile, as a means to overcome the above-mentioned 
limitations, an optical recording medium that can be used 
repeatedly has been produced by forming a recording layer 
consisting of a monomolecular film or monomolecular built-in film 
comprised of at least a photopolymeric monomer containing a 
hydrophilic [group], a hydrophobic [group], and at least one 
unsaturated bond in the molecule on a base and is disclosed in 
Japanese Patent Application No. Sho 58 [1983] -190932. 

In all of the above-mentioned diacetylene compound built-in 
films and monomolecular films or monomolecular built-in films 
comprised of a photopolymeric monomer, a method of manufacturing 
in which a hydrophilic group and hydrophobic group are introduced 
to a photoreactive compound, which is deposited directly on a 
base, is used. As a result, it is difficult to produce films 
with different functions using a simple method, and a reduction 
in the photoreactivity of the film results from introduction of 
the hydrophilic group and hydrophobic group. Furthermore, to 
control the molecular orientation inside the film, which is very 
important for high-density recording, a very complex operation is 
required. 
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In an effort to overcome the above-mentioned limitations in 
the conventional technology and as a result of their research on 
1) a method of producing a variety of functional films using a 
relatively simple method, 2) a method in which the 
above-mentioned film formation is carried out in such a manner 
that the functional properties of the molecule are not diminished 
even when a thin film is used, and 3) a method in which 
orientation of the film molecular structure in the in-plane 
direction of the film is carried out to provide a high 
orientation without a special operation; thereby, the present 
invention was accomplished. Furthermore, it was easily possible 
to produce a high-quality recording medium with high sensitivity 
and high resolution using the above-mentioned method. 

(3) Disclosure of the invention 

The objective of the present invention is to produce a 
high-density recording medium capable of chemical change or 
physical change on the molecule level as a result of exposure to 
light. 

Also, the objective is to produce a superior medium compared 
to those produced by conventional methods with regard to the 
molecular orientation within the plane of the medium which is an 
important factor for high-density recording on the molecular 
level. Furthermore, the objective is to produce a medium with a 
variety of properties through a relatively simple change in the 
operation during production of the above-mentioned recording 
medium. 
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The above-mentioned objectives of the present invention can 
be achieved by the present invention described below, 

A recording medium in which a monomolecular film or a 
built-in monomolecular film layer comprising a molecule (host 
molecule) having a hydrophilic group, a hydrophobic group, and an 
inclusive group (inclusion group) , and a molecule having 
photodimeric properties (guest molecule) consisting of a 
different material which is enclosed in the above-mentioned host 
molecule is produced on a carrier to form a recording layer, and 
recording is performed by means of light. 

The material that comprises the recording layer of the 
present invention consists of two types of molecules, a molecule 
having at least one group containing a hydrophilic group, a 
hydrophobic group, and a group whereby inclusion with a different 
molecule is made possible (which is referred to as the host 
molecule) , and a different type of molecule is enclosed in the 
above-mentioned host molecule (which is referred to as the guest 
molecule) . When the monomolecular film, or built-in 
monomolecular film layer of the inclusion complex consisting of 
the above-mentioned host molecule and guest molecule is deposited 
on a carrier, the recording medium of the present invention can 
be produced. Between the above-mentioned two types of molecules, 
it is necessary for the guest molecule to be able to achieve 
dimerization upon exposure to light. 

Host molecules that can be used in the present invention, as 
described above, are molecules having a hydrophilic group, a 
hydrophobic group, and a group capable of forming at least one 
inclusion complex with a different type of molecule, and it is 
not especially limited. As typical examples of structural 
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elements capable of forming the hydrophilic group or hydrophobic 
group within the molecule, a variety of commonly known 
hydrophilic groups and hydrophobic groups can be mentioned. The 
group capable of forming an inclusion complex with a different 
type of molecule can be produced by introduction of hydroxy 
groups, carbonyl groups, carboxyl groups, ester groups, amino 
groups, nitrile groups, thiol groups, imino groups, etc. In the 
following, the above-mentioned host molecule is explained in 
specific terms using host molecules having hydroxy groups 
indicated by general formulas (Ila)-(IIc) below as examples. 

X X 

i I 

| t ' 

OH CH 

x X 

I I 
*i -c-c* c-c - c*c-a, ( : bj 

oh : h 



OH 




( S c) 



OH 



(In this case, X = H or C^.) 

In other words, having a hydrophilic group and hydrophobic 
group within the molecule means, for example, in the 
above-mentioned chemical structure, a hydrophilic group exists on 
either R x or R 2 , and a hydrophobic group exists on the other, or 
both the R { group and the Rj group exhibit hydrophilic properties 
or hydrophobic properties in relation to groups other than those 
two. Regarding the structure of R x and R 2 , when a hydrophobic 
group is to be introduced, a long-chain alkyl group with 5-3 0 



carbon atoms is especially suitable, and when a hydrophilic group 
is to be introduced, a fatty acid with 1-30 carbon atoms is 
especially suitable. 

For specific examples of the host molecule used in the 
present invention, acetylene diol derivatives (Nos. 1-6 and Nos. 
16-21), diacetylene diol derivatives (Nos. 7-12 and Nos. 22-27), 
hydroquinone derivatives (Nos. 13-15, and Nos. 28-30), etc., can 
be mentioned as suitable examples. It should be noted that in 
the following, m and n each represent a positive number, Z 
represents -CH 3 or -COOH, and Ph represents -C 6 H 5 . 

[Examples of acetylene diol derivatives] 
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[Examples of diacetylene diol derivatives] 
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[Examples of hydroquinone derivatives] 
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[Examples of acetylene diol derivatives] 
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With the exception of substitution of a long-chain alkyl 
group or long-chain carboxylic acid for the host molecule, and 
introducing hydrophilic properties or hydrophobic properties, the 
above-mentioned compounds themselves are known compounds; 
furthermore, formation of a crystalline inclusion complex of the 
host molecule that is not modified with a long-chain alkyl group, 
etc. , is also described in the Journal of the Chemical Society of 
Japan, No. 2, pp. 239-242 (1983). 



For the guest molecule capable of producing an inclusion 
complex with the above-mentioned host molecules, in general, 



molecules capable of forming a strong hydrogen bond with the host 
molecule are desirable. For this reason, as described above, 
when the host molecule has a hydroxy group as the inclusion 
group, aldehyde, ketone, amine, sulfoxide, etc., can be mentioned 
as guest molecules. Furthermore, for guest molecules, different 
types of halogen compounds, or rr-electron compounds, in other 
words, alkene, alkyne, arene, etc., can be selected. In either 
case, a molecule having a structure that makes it possible for 
the inclusion complex produced to have a desired image formation 
ability [is selected]. 

In the following, specific examples of guest molecules that 
can be used for a recording medium that utilizes a 
photodimerization reaction of the guest molecule, olefin 
compounds (Nos. 31-34), diolefin compounds (Nos. 35-38), 
anthracine derivatives (No. 39), 2-aminopyridinium (No. 41), 
etc. , can be mentioned. 

[Examples of olefin compounds]" 
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*[ Editor ;s note: compound Nos. 2 2-30 are not included in the 
original. ] 
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[Examples of diolefin compounds] 
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[Examples of anthracene derivatives] 



[Examples of acrydinium derivatives] 



X* -P . 3f . CI* ; 

[ 2-aminopyridinium] 
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I 

H 

As a method of producing the monomolecular film or built-in 
monomolecular film layer of the inclusion complex comprised of 
above-mentioned host molecules and guest molecules, for example, 
the Langmuir-Blodgett method (LB method) developed by I. Langmuir 
et al. can be used. The LB method is a method in which a 
monomolecular film or built-in film of the monomolecular layer is 
produced by utilizing the tendency of molecules to form a 
monomolecular layer on the surface of water with the hydrophilic 



group facing downward when an appropriate balance is retained in 
a molecular structure having a hydrophilic group and hydrophobic 
group in the molecule (that is, balance of the two properties). 
The monomolecular layer on the surface of the water is a two- 
dimensional system. When the molecules are distributed at 
random, the equation of a two-dimensional ideal gas can be 
established between surface [area] A and the surface pressure n 
per molecule, 

7T A = kT 

and forms a "gaseous film". In this case, k is Boltzmann's 
constant and T is the absolute temperature. When A is adequately 
reduced, the intramolecular interaction increases and forms a 
"condensed film" (or solid film) consisting of a two-dimensional 
solid material. The condensed film can be transferred to the 
surface of a carrier comprised of a different material or having 
a different shape such as a glass base, one layer at a time. As 
a specific example of the method of producing the monomolecular 
film (which is referred to as a single complex molecular film) , 
or single complex molecular built-in film of the host molecule 
that includes the guest molecule of the present invention, five 
methods A-E shown below can be mentioned. 

(A) The host molecule and the guest molecule of the -target 
inclusion complex are dissolved in a solvent. [The complex] is 
then formed in an aqueous phase and the inclusion complex is 
precipitated in the form of a film. In this case, when the 
structure of the host molecule includes a hydrophilic group 
(carboxyl group) and a hydrophobic group (alkyl group) on both 
ends of the molecule as indicated by compound Nos. 1-15, the 
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inclusion complex precipitated on the aqueous phase is developed 
on the aqueous phase with the hydrophilic group of the host 
molecule facing the aqueous phase regardless of the hydrophilic 
and hydrophobic properties of the guest molecule. On the other 
hand, when the host molecule takes on the structure indicated by 
compound Nos. 16-30 , Z = -CH 3 , wherein both ends of the molecule 
consist of only hydrophobic groups, and the inclusion complex 
develops on the aqueous phase with the hydrophilic group of the 
guest molecule facing the aqueous phase as indicated by Figure 4. 
Also, for Z = -COOH, wherein both ends of the molecule consist of 
hydrophilic groups alone, the inclusion complex develops on the 
aqueous phase with the hydrophilic group of the host molecule 
facing the aqueous phase, as indicated by Figure 5. 

Subsequently, a partition board (or a float) is provided so 
that spreading of the precipitate on the aqueous phase does not 
occur freely, the area of spread is restricted, the state of 
spreading of the film material is controlled, and the surface 
pressure it in proportion to the state of spreading is obtained. 
The partition board is then moved, the area of spread is reduced, 
the state of spread in the film material is controlled, the 
surface pressure is slowly increased, and a surface pressure n 
suitable for production of the built-in film can be obtained. 
The surface pressure is retained, the cleaned carrier is-' 
carefully placed in a vertical motion, and the single complex 
molecular film is transferred to the carrier. The single complex 
molecular film is produced as described above, and the 
above-mentioned operation is repeated. A single complex molecular 



built-in film layer with a desired degree of buildup can be 
produced. 

In order to transfer the monomolecular layer onto the 
surface of the carrier, in addition to the above-mentioned 
dipping method, a horizontal adsorption method, rotational 
cylinder method, etc., can be mentioned. The horizontal 
adsorption method is a method in which the carrier is brought 
into contact with the surface of the water horizontally and 
transfer is performed. The rotational cylinder method is a 
method in which a cylindrical carrier is rotated on the surface 
of the water and the monomolecular layer is transferred to the 
surface of the carrier. In the above-mentioned vertical dipping 
method, a monomolecular layer with the hydrophilic group of the 
host molecule facing the carrier side can be produced when a 
carrier with a surface having hydrophilic properties is pulled 
out of the water in a direction that crosses the surface of the 
water. When the carrier is transported in the vertical direction 
as described above, a single complex monomolecular layer is built 
up for each process. The position of the film molecules produced 
is reversed in the removal process and dipping process; 
therefore, when the above-mentioned method is used, a Y-type 
film, in which the hydrophobic group and hydrophobic group of the 
host molecule and hydrophobic group and hydrophobic groups of the 
host molecule face each other between the layers can be produced. 
On the other hand, in the horizontal adsorption method, the 
carrier is brought into contact with the surface of the water, 
and transfer is performed, and a single complex molecular layer 
with the hydrophobic group of the host molecule facing the 
carrier side can be produced on the carrier. In said method, a 
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change in the direction of the film molecules produced does not 
occur even when built up, and an X-type film, in which the 
hydrophobic group faces the carrier in all layers, can be 
produced. A built-in film in which the hydrophilic is facing the 
carrier side in all layers is referred to as a Z-type film* 

In the rotational cylinder method, a cylindrical carrier is 
rotated on the surface of the water, the monomolecular layer is 
transferred to the surface of the carrier. Transferring the 
monomolecular layer onto the carrier is not limited to the 
above-mentioned methods, and when a carrier with a large surface 
area is used, a method in which the carrier is extruded into the 
aqueous phase from a carrier roll, etc., can be used as well. 
Also, the orientation of the hydrophilic group or hydrophobic 
group facing the carrier described above is a rule, a surface 
treatment can be provided for the carrier, and the direction can 
be changed. 

In the above-mentioned film formation process, control of 
the orientation in the in-plane direction of the film material 
has been mainly controlled through adjustment of the surface 
pressure in the past, but it has been very difficult to achieve a 
highly ordered orientation unless the film material is a compound 
with a very simple structure, for example, a straight-chain fatty 
acid, etc. However, in the present invention, an inclusion 
complex is used as a film material; thus, a film with a highly 
ordered orientation can be produced relatively easily. In other 
words, configuration between the host molecule-guest molecule, 
host molecule-host molecule, and guest molecule-guest molecule 
are defined at the point where the inclusion complex is 
precipitated on the aqueous phase based on the hydrogen bonds, 
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van der Waals forces, etc., and the host molecule and guest 
molecule are arranged with a crystal lattice order- Also, when 
the guest molecule alone has functionality, chemical modification 
for the guest molecule, in other words, introduction of a 
hydrophobic group or hydrophilic group is not performed; thus, 
reduction in the functionality accompanied by film formation does 
not occur. 

(B) A guest molecule that exhibits solubility is dissolved 
in the aqueous phase. Subsequently, a host molecule is dissolved 
with a solvent and spread onto the aqueous phase. In this case, 
formation of the inclusion complex takes place among the host 
molecule-guest molecule at the same time, and formation of a film 
takes place. The combination of the host molecule and guest 
molecule and the film formation method that follows are based on 
the methods described in (A) . 

(C) A guest molecule that exhibits solubility is dissolved 
in the aqueous phase. Subsequently, the host molecules and guest 
molecules of the target inclusion complex are dissolved in a 
solvent and spread onto the aqueous phase. The combination of 
host molecule and guest molecule and the film formation method 
that follows are based on the method described in (A) . 

(D) A host molecule is dissolved in a solvent and spread 
onto the aqueous phase. Subsequently, a closed-system device is 
used and the side of the gaseous phase, that is, the space inside 
the device, is formed into a gas atmosphere of the guest 
molecule. In this case, the guest molecule on the gaseous phase 
side is enclosed at the same time, and an inclusion complex is 
precipitated in a form of a film. The above-mentioned method is 
especially effective for compounds in which the guest molecule 
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has a low boiling point and is likely to vaporize, for example, 
acetone, etc. The combination of the host molecule and guest 
molecule and the film formation method that follows are based on 
the method described in (A). 

(E) A closed-system device is used and the side of the 
gaseous phase, that is, the space inside the device, is filled 
with a gaseous atmosphere comprised of the guest molecule. Then, 
the host molecule and guest molecule of the target inclusion 
complex are dissolved in a solvent. It is then sprayed onto the 
aqueous phase, and an inclusion complex is precipitated in the 
form of a film. The combination of the host molecule and guest 
molecule and the film formation method that follows are based on 
the method described in (A) . 

The single complex molecular film and single complex 
molecular built-in film produced on the carrier using the 
above-mentioned methods have a high density and highly ordered 
orientation, and when a recording layer is made with the 
above-mentioned films, a recording medium having good 
characteristics as a high-density high-resolution recording 
medium that can be used for optical recording, thermal recording, 
electrical recording, magnetic recording, etc., can be produced. 

When the single complex molecular film and single complex 
molecular built-in film produced above are used as the recording 
layer of a recording medium, recording can be performed as 
described below. 

For example, when one of Nos. 7-15, Nos. 22-30 is used for 
the host molecule, and a guest molecule having a photodimerizable 
double bond such as those indicated by Nos. 31-38 are used in 
combination, an inclusion complex having a host molecule and 
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guest molecule composition ratio (mole ratio) of 1:2 can be 
produced. When the energy required to achieve polymerization 
such as gamma rays, X-rays, or ultraviolet [radiation] is applied 
to the above-mentioned single complex molecular film or single 
complex molecular layer built-in film according to a specified 
pattern, dimerization takes place between the guest molecules in 
the irradiated areas, as indicated by equation III shown below. 
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The above-mentioned reaction can occur when the distance between 
adjoining unsaturated bonds is 4 A or less, but in a single 
complex molecular film or single complex molecular layer built-in 
film produced by the above-mentioned methods, not only can the 
dimerization product be produced easily, but also, only one type 
of isomer or structure among a variety of materials that are 
likely to be produced at the time of the dimerization reaction 
can be produced. In other words, the conf iguration between the 
guest molecules in the inclusion complex layer is highly ordered . 
Also, depolymerization does not occur after the dimerization 
reaction, even in the dark and areas that are not exposed' to 
radiation remain in the monomer form; thus, a recording based on 
a specified pattern can be produced as indicated by Figure l. 

Reading of the recorded information can be done by, for 
example, irradiation or visible rays. In other words, the 
conjugated system of the monomer undergoes decomposition when 
polymerization is performed; thus, changes occur in the 



absorption wavelength of the visible light. The maximum 
absorption wavelength shifts toward the lower wavelengths; thus, 
playback of the information can be achieved by reading the change 
in spectral absorption (Figure 2) . 

In addition to readout of the spectral absorption by visible 
light , playback can be achieved by reading the change in volume 
and after dimerization using the schlieren method. The 
above-mentioned method is especially effective when a single 
complex molecular film or single complex molecular built-in film 
of a compound has a structure that exhibits a significant 
difference in volume at the time of polymerization and after the 
dimerization. Also, instead of directly forming the single 
complex molecular film or single complex molecular layer built-in 
film on the base, an optically conductive layer such as Se, ZnO, 
or CdS can be produced on the base, and a single complex 
molecular film or single complex molecular built-in film also is 
produced; thus, the difference in absorption between the monomer 
and the dimer can be read out electronically. 

The dimer has absorption at a wavelength of 270 nm based on 
the cyclobutane ring, and when ultraviolet [radiation] with a 
wavelength of 270 nm is applied, the dimer returns to the initial 
two monomers. Thus, erasure of the recorded information is 
possible (Figure 3) . 

Also, as the guest molecule of the photodimer, compounds 
such as the anthracene derivatives indicated by No. 39 can be 
used. In this case, the photodimer izat ion reaction progresses 
according to reaction equation IV. 
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Also, in the case when No • 7 is used as the host molecule, 
polymerization takes place between host molecules in the 
irradiated areas as indicated by equation V when the energy 
required for polymerization such as X-rays , gamma rays, and 
ultraviolet rays is applied, and polydiacetylene is produced. 
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Therefore, a significant increase in the adhesion with the 
base is made possible when a total exposure is performed for the 
single complex molecular film or single complex molecular 
built-in film. In particular, a significant increase in the 
chemical resistance (solvent resistance) can be observed. When 
the above-mentioned total exposure is performed, when the guest 
molecule has photodimeric properties, dimerization also takes 
place in the guest molecule, but when the material is used as an 
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optical recording medium, as a case opposite to the example 
described above, when depolymerization is performed through 
application of light with a wavelength at the absorption 
wavelength of the cyclobutane ring (ultraviolet) according to a 
specified pattern, recording or display can be achieved. 

For the above-mentioned optical recording medium, one with a 
film thickness of 100-3000 A is especially desirable. 

As indicated by the principle, the method of producing the 
film is very simple, and it is possible to produce a recording 
medium with the above-mentioned superior properties at low cost. 

The carrier used for production of the above-mentioned 
single complex molecular film or single complex molecular built- 
in film used in the present invention is not especially limited, 
but when a surfactant is adsorbed on the surface of the carrier, 
the single complex molecular film is disturbed when the single 
complex molecular film layer is transferred from the surface of 
water, and a high-quality single complex molecular film or single 
complex molecular layer built-in film cannot be produced; thus, a 
carrier with a clean surface is used. For examples of carriers 
that can be used in this case, glass, metals such as aluminum, 
plastics, ceramics, etc., can be mentioned. 

The single complex molecular film or single complex 
molecular built-in film formed on the carrier is firmly bonded, 
and peeling or delamination from the carrier hardly occurs, but 
in order to further increase the adhesion, an adhesive layer can 
be formed between the single complex molecular film or single 
complex molecular built-in film and the carrier. Also, the 
adhesion can be increased through selection of the conditions of 
formation of the single complex molecular film layer, for 



example, concentration of the hydrogen ion in the aqueous phase, 
type of ion used, water temperature, carrier transport speed, 
etc. 

It is desirable to provide a protective film on the single 
complex molecular film or single complex molecular built-in film 
from the standpoint of chemical stability of the single complex 
molecular film or single complex molecular built-in film, but 
depending on the type of film-forming molecule, a protective film 
is not a requirement. 

In the following, the present invention is further explained 
in specific terms with application examples. Compound 
Nos. 49-54 are listed in Table I. 

Application Example 1 

An optical recording medium that utilizes the photodimerization 
reaction of the guest molecule (1) 

Diacetylene diol indicated by No. 49 was used as a host 
molecule, and chalcone was used as the guest molecule. The two 
were dissolved in chloroform at a mole ratio of 1:2 and spread 
over an aqueous phase of cadmium chloride with a pH of 6.5 and 
concentration of 4 x 1<T*M. After removing the chloroform solvent 
by evaporation, the surface pressure was increased to 
35 dynes/cm / and precipitation of the inclusion complex was 
performed in the form of a film. Subsequently, the surface 
pressure was kept constant, a glass board with a thoroughly clean 
surface having hydrophilic properties was gently moved in the 



vertical direction at a rate of 7 cm/min in such a manner that 
the board crossed the surface of the water, and a single complex 
molecular film was transferred to the board, A single complex 
molecular film, an optical recording medium having a recording 
layer comprised of a single complex molecular film, and a single 
complex molecular built-in film formed by buildup of 3, 5, 9, 15, 
and 19 layers were produced. In the above-mentioned buildup 
process, the board was left standing for 30 min each time after 
being removed from the aqueous phase, and the moisture adsorbed 
on the board was removed by evaporation. As for the film 
formation machine, a Langmuir-Trough 4 produced by Joyce Corp. of 
England was used. 

X-ray application was done for the optical recording medium 
produced according to a pattern, the dimerization reaction of the 
guest molecule indicated by equation VI was performed, and 
information recording was performed. A high-density recording in 
the ordered molecular [system] was possible. 




Chalcone 

Playback of the recording was performed by reading out the 
change in absorption at a wavelength of around 380-420 nm 
associated with dimerization of the guest molecule. 
Subsequently , when ultraviolet rays were applied at a wavelength 
of 270 nm for 1 h, depolymerization took place, and the recording 
was erased. 
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Application Examples 2-12 

Instead of the chalcone described in Application Example 1, 
compounds indicated by Nos. 31-38 were used as guest molecules, 
and similar results were obtained. (Application Examples 2-9) 

Furthermore, when chalcone was used as the guest molecule, 
and compounds indicated by Nos. 50-52 were used as host 
molecules, recording, playback, and furthermore, erasure of the 
recording were made possible as in Application Example l. 
(Application Examples 10-12) 

Application Examples 13-24 

An optical recording medium that utilizes the photodimerization 
reaction of the guest molecule (2) 

Total exposure was first performed for each optical 
recording medium described in Application Examples 1-12 using a 
high-pressure mercury lamp, and dimerization was performed for 
all of guest molecules. Ultraviolet rays with a wavelength of 
around 270 nm, which corresponds to the maximum absorption of the 
cyclobutane ring produced at the time of dimerization, were 
applied to the above-mentioned media to form a pattern, 
depolymerization of the guest molecule was carried out, and 
information recording was performed. Recording in the ordered 
molecular [system] was possible. Playback was accomplished by 
reading the change in absorption at wavelengths of approximately 
380-420 nm associated with depolymerization of the guest 
molecule. It was confirmed that erasure of the recording, that 



is, dimerization of all of the guest molecules , was possible by 
means of total exposure of the above-mentioned recording medium 
with a high-pressure mercury lamp. 

Application Example 25 

An optical recording medium that utilizes the photodimerization 
of the guest molecule (3) 

Diacetylene diol indicated by No. 53 was used as the host 
molecule, and cinoamic acid was used as the guest molecule, and 
optical recording media with a recording layer comprised of a 
single complex molecular film, and built-in layers of 3, 5, 9, 
15, and 19 layers were produced as in Application Example 1. 
Subsequently, total exposure was performed for above-mentioned 
films with a high-pressure mercury lamp, dimerization of the 
guest molecule (equation VII) was carried out, and polymerization 
of the host molecule (equation V) was carried out; subsequently, 
ultraviolet rays with a wavelength of 270 nm were applied 
according to a specified pattern, depolymerization of the guest 
molecule was performed, and information recording was 
accomplished. 




Chalcone 



Playback was accomplished by reading the change in 
absorption at wavelengths of approximately 380-420 nm associated 
with depolymerization of the guest molecule, 

Subseguently, it was confirmed that erasure of the recording 
was possible by means of a total exposure of the above-mentioned 
recording medium with a high-pressure mercury lamp. Also, the 
recording medium that had been totally exposed with a 
high-pressure mercury lamp was dipped in alcohol for 
approximately 3 0 sec and recording/playback of information was 
performed as described above, and no problems were observed. In 
other words, it was confirmed that the chemical resistance of the 
recording medium can be increased when polymerization is 
performed for the host molecule. 

Application Examples 26 and 27 

Diacetylene diol indicated by No. 53 was used as the host 
molecule, and anthraldehyde was used as the guest molecule. They 
were dissolved in chloroform at a mole ratio of 1:2, and an 
optical recording media with recording layers comprised of a 
single complex molecular film, and built-in layers of 5, 9, 15, 
31, 60, and 80 layers were produced as in Application Example 1. 

Subsequently, X-ray radiation was performed of the optical 
recording medium produced, and the dimerization indicated by 
equation (IV) of the guest molecule was carried out, and 
information recording was performed. Recording in the ordered 
molecular [system] was possible. Playback was performed by 
reading the change in absorption at wavelengths of approximately 
370-390 nm associated with dimerization of the guest molecule. 



When ultraviolet rays with a wavelength of 313 nm were applied 
for 1 h, depolymerization took place, and it was confirmed that 
erasure of the recording was possible. 

Similar results were obtained when the anthracene derivative 
indicated by No. 41 was used. (Application Example 27) 

Table I 
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Key: 1 Base skeleton 

Brief explanation of the figures 

Figures 1-3 show vertical cross section diagrams used for 
explanation of application examples of the recording medium of 
the present invention. Figure 1 shows the recording process, 
Figure 2 shows the playback process, and Figure 3 shows the 
erasure process, respectively. Figure 4 and Figure 5 are 
explanatory diagrams that shows the state of the inclusion 
complex of the present invention at the aqueous phase interface. 



l...Host molecule 

2. . -Guest molecule 

3 . . . Hydrophilic group 

4 ... Long-chain alkyl group 

5 . . .Base 

6 . . . X-ray 

7 . . . Dimer 

8... Visible rays 

9 .. .Ultraviolet rays 

10, 11. ♦ .Inclusion group 

12 , 13 . . .Noninclusion group 

14 .Long-chain fatty acid group 

15 .. .Hydrophobic group 

16. ..Aqueous phase 




Figure 1 



| ^8 

/ l /■ v 




Figure 2 




13— g 
is—* 7 

(b) 



Figure 5 



®a*sai*ff(jp) ottifttinaM 
®&m&&2:m (A) 0S6O-239741 

©Int. CI.- JttSUC-9- /frtSS#^ @£§fl BS»6m 1985) 11^288 

G 03 C 1/72 8205— 2 H 

B 41 M 5/26 7447- 2H 

G 11 B 7/24 A-8421-5D SjtE!3# %W<n® 1 



©ft m BS59- 95575 

©ffi m 5359(1984) 5 ^15B 



@3§ 








E8 






3BK«*fflETA^ 3 T a 30S 2 ^ 




©n§ 




% 




EH 


m 




SfcSttfflETA* 3 T 1 30S 2 * 




©IS 


m 


% 




# 






ilCfcfittfflETA* 3 T g 30S 2 * 




©& 




% 


S 




SE 




**«*BBETA* 3 T S 30S 2 1 




©IS 




% 


a: 


P 




fit 


jg&fB^EaETA* 3 T g 303 2 


*+ 


@& 




m 


+ 








3tO£f5*BBET*.^ 3 T g 30S 2 ^ 






m 


A 




a 


3*&iS*E8ET;*l?- 3 T g 30S 2 f- 






m 


A 


#2 


i± m 


1* 


& 







$ Ja a 

nutria**-*-*** ^f^6«sasa 
fc<o*»*a^(±*a*fl*aa*s*±K#* 

i2 t 1- * 2E 
3- 55 O # ft 

(l) 

H * ft ft ?2fll»»^Mt6. 

( 2 ) 

r !± * <o h<ntfita*>nx^&. 

* x. if . ^Ilft^%taai: Lt£Sff t U t 
fflv»53tZ«tt»co^Tii, 9« *. tf ft M 93 



58- l 6948^ £ £ . ft8fl0B58 - 1 2 52 46 ^ £ £ tr ^ 

^ * n x ^ 4 . nfe-^aiftiEtsfijsi t . 

ttftKiat4*fl5tft8. ft K . ft M 3B 
58-125246 #4if|lcHw?nfca*I±. 

- ®X CI) 

00 — (ch - ch)3 — ch CO ( : } 

3 x a 
& 35 « $ fc a fis 3t * « ft i* SI ^ T . !00O A U T 

^1 a 6{t'?S{o05*^^*ft-3T<6. 

saftHTii. am . fi ( si^-*«^ 

ft o r ^ £ £ £ a> 2 t t < . lfc? w *4« ! Ja? 



-501- 



^ x (i JoaAe**a»t*y . 35 * o » * » 

* 7 - * u, > ; t £ % * a 9 # . l, ->* * j. # # ^ 

hzz-f. mm*%- it?? ,< 4 

S Mf3 56.-4 2229 ^a*. ft ^ Q 5 S - i 3 2 2 0 * 

14 * tc is t It . * 7 * u y ft £ £ « H (0 

s a o a a c o<,* t# Mfflse-u 1023 #£*g 



m% 60-233741(2) 

- ^ • J:ifi^.U^t^<. 77 ? ?*J S * 

«tt**jni.Tt*a. ae^-c, ess.* 



(3) %m <7)M ^ 
* c «t ^ * . sen. i^£t2a»tfiat6 



* C* * s £i***i*77*Kig£?n. * 



-502- 



H $ 7)% + r* * i> # * a< . xx. x i j . -ft 

i* 3 & a 0< '> * < # I ^r/?f^iia«^^i^Sffiil 

i»«i»43ttli, * St S . ^.t:^J. jd 
>u *■ y a, S . x ^ r ^ s , 7 • / £ . i mj ^ 

-c # i£ s n a . c^i?^c*^h^it. -©it 

(L*a)~ ( Hc)t^?ni^»lt«o^ x F » 
X X 

I I 

Ri -C-C a C-C-R 2 (H d ) 

I I 

OH OH 



60-233741(3) 

x x 
I I 

3i -C-C ■ C-C ■ C-C-fl, ( !I b) 

I I 

OH Oh 



OH 




OH 






( w w 


"C. X-H S l± C* H s "C J) £> . ) 




■f 4* h 


*> . »^P*j^a*i4Stt«X{/«i 


* i* 3 


at fe * 1- 


h tit. 9HL\t±.jm&^xHiU 


a r 2 


3 <T) h n 


^-3TKSi;Ktt3&a<*F$L. ft 


^ t a 


* 44 38 a 


S t 4 ^ . Ri SB a c R 2 3 3* 




co « y <n 




£ L < 


t± a * t4 


t/f tCit^?. Ri3atV. R 2 


3 tf) «9 


a k ca t 


r. stt * a a 1- a «6 k 


it ft £ 


» as a* 


ft 5- 30CO Sffl 7 A, +. A- as tf. . X 




35 fit * 3 




-300) 










k » tt * * * l-^^4:3?u:ft^fi5 


£ ^ ■* 


If . ft * 




- ^ a* 


3 * ( to 


. I ~ to . S . No . i S ~ Nd . 2 l ) . ^7 


* V 



^■^-^3* (fbJ^.iz, No .22 ^ C7-tf 
No .27). Fn* / (No.13 -fb.15, No. \ 

* . 2 8 ~ . 30) 3 # *fl ffl L » * « * L T * if H H 

ti6. ft. UT^ftKiSlta a. a l± . IE O S CH.-(CH,) a -C-C3C-C-(CH,) B - COOH 

i l 

at. Z t± . -CH 3 ifcl± -COOHt. Phtt. -C*H S 0H 0H 

J:?n-tt)Oi-ta. 30Jn+nill, n^O 

No. 2 

Ph Ph 
I I 

CH^CH^n-C-C^C-C-CCH^o-COOH 
I I 
OH OH 

30 a m + n a 1 1 , nao 

No. 3 



CH,-(CH t ) B -0-@-C-C3C-C-^O)-0-<CH t ) B -C00H 
OH OH 

30am+aa8, ail 



No. 4 



-503- 



Ph Ph 



CH,-(CH,) B -0-^)-C-CsC-C--^)-0-(CH,) B -COOH 



No. 5 



OH OH 



30 n S8, a £ 1 



H H 



CH,-(CH f ) n -@-0-C-C = C-C-@-(CH f ) B -COOH 
OH OH 



Ph Ph 

CH.-CCH^-^-O-C-CaC-C-^-CCH^.-COOH 
OH OH 
30 £n+ a i8, a £ 0 

C i? 7 * f i/ y - ^SS**®W 3 

No. 7 

H H 
I I 
CH 3 -(CH 1 ) m -C-C = C-C-C-C-(CH,) a -COOH 

OH OH 



UHB3G0-2337I1(4) 



30 i m + a 2 9 , niO 



No. 8 



Ph Ph 
l l 
CH, - (CH, ) a - C -C = C-C = C-C -( CH,) a -COOH 
t I 
OH OH 

30 £ ra -!- a i 9 , a £ 0 



No. 9 



H H 
I l 



CH,-(CH t ) m -0^o)-C-C5C-C5C-C^O)-0*(CH t ) Q -COOH 



I t 
OH OH 



30 2 m a * 5 . ail 



No. 10 



Ph 

I 



Ph 



CH, - ( CT,) m - O -^0)-C -C i C -C 2 C -C-(0)-0- (CH,) a - COOH 



OH OH 
30 i m + a i 5 , ail 



No. 11 



H H 30ira+ni9,ail 

CH 1 -(CH t ) m -0^C-C 3 C-C 3 C-CH(o^(CH f ) a -C00H 

OH OH No- 15 

OH 

30 im + n i 5. a *0 ^ ^ 

CH,-(CH t ) m -OH(o)^)-^-(CH t ) 0 -COOH 

No. 1 2 OH 

Pb * h 30im+ai9, aiO 

CH,-(CH i ) B -0^@.C.CiC.C.C-CH@.(CH i ).-COOH 

30ftra+ni5.ai0 No. 16 



No. 13 



OH 

CH ) -(CH J ) m -^-(CH,) a -COOH 

OH No. 17 

30 i ra + a i 13 , a S 0 



H H 
I 1 
Z-(CH t ) tt -C-C2C-C-(CH,) a -Z 
I I 
OH OH 



30 2 a 2 5 



Ph Ph 
Z-(CH,) a -C-C3C-C-(CH,) a -Z 
14 OH OH 



OH 

cH 1 -(cH,) a -o^oK°y- < &>" 0 " (CH,)a " C00H 




30 2 a i 5 



OH No. 18 



-504- 



H H 

Z-fCH.Jo-OH^O^C-CsC-CH^-O-fCH.Jn-Z 
OH OH 

30 2 n i 4 

No. 19 

Ph Ph 

Z -(CH,) a -0-^)-C-CsC-C^^O-(CH t ) a -Z 
OH OH 

30 i Q £ 4 

No. 20 

H H 

Z-(CH,) B -(O^C-CsC-C^o)--(CH I ) B --Z 
OH OH 

30 £ n £ 4 

No. 21 

Ph Ph 

z-(CH t ) 0 -^o)-c-CHc-c^o)-(CH,) a -z 

OH OH 
30 2 n £ 4 



iiBa360-2307ll(5) 

* y . * . S m 7 a, * ju £ ? r t* ft ? n r ^ * 

«ttt»(tti.5t:ia,Ltb. 3 * it T £ a % . 2 
233 R - 2 4 2 ^ (1333^) ^^nt^i. 

#-r£L-c<±. -ate. x r i ^ ^ ,r ,lf ^ 

K . h y . r £ x . * A/ 7 * * ■> K ^ t * tf £ 

■ft ^ o y ^ it a ^ . IE w± « - * * fl: £ ft , 
an % 7 ^ y . 7;u^^. Ac/7u->5g*aj; 

ft n K * , ^"^h^?-c7)-5ft;^ 

a tf n a . 



7 < ^ it £ ft C No . 3 1 - No . 3 i ) . i? * u 7 4 y <t 
£ ft (No. 35 - No. 38), 7^5^31* 
( No . 3 3 ) . 2-7 i / lf'J-;-n 



C * t/ 7 -f y it.£fy<D m 3 
N». 31 
X 

[) 

-o-CH, , - P-CHi 
R = -H , -C,H, , -OH , -OCH 3 ) 



^^-CH = CH-C-R ( X = — H , 



to. 32 

to 
-CH= CH-C-R ( R = -H , -C«H, , -OH , -OCH,) 

No. 33 

NC-CH=CH-CN 
No. 34 

R,OOC-CH=CH-COOR, 

( R,= R,= CH, i ft R, = CH, , R,= K ) 

C V> * is 7 H HUftOW) 
No. 35 



Ar'-CH=CH-Ar-CH=CH-Ar' 



-505- 



ca. oo-) 

No. :i6 



( R-C-CH=CH), Ar 

( Ar = R=HO- ( CH,0- , 

c a H.o- ; ®-o-. NH *-' • 

Ar=-(0^ R = CH,0- ) 



No. 37 



CN 



CN 
I 



R-CH=CH-(o)-CH = C-R (R=-COOCH,, -COOC,H a ) 



«H93 60-233741(6) 



X- -I* . 3r- . CI" ) 



C 2 - 7 I s t* U - *> ^ ) 
No . A I 

• X". (X- - CI* . 3r" . I' ) 



No. 38 



-CH=CH-C-CH=CH-R ( R = C,H,- . -COOCH,) 



ccox * tt * x h £ ^ # * C * * h # * * fi£ 
dttUSHtli. ft X. If I.LaDgiui r h <D M & 

^ti^ao**?^**^"^ m * <o '< ? ^ * cm 
n a = it t 

* a£ y 4 % . * £ H ' £ * £ . c c k . k i± 
~ a a a ( * /t i± s * « ) " k * a . 



5 . - £ . *X r»f^"o.l8 • No. 30 ic ^ u n 
«£*£*J*a, # * <0 3 & 3 £ ^ * t 

«££?na z»-ch 3 t± . *«± 1- 6 a « a 



Z--COOH Tli**i:K#ia5n&S!8»*l±. * 

aa#j&f£?n4. 

iB ft 5 tt 0) . EsieHWfitii'co 
*S«t»L£4^ttt. B P3 » fife t± , R tt £ 



lifflfl 60-239711 (7) 

?j ft ^ * <P d> J i: if 4 <>: * * »■ f « * 2£ 
n 4 . Hifi^J:^^S*tiT?^4i, 4 fi 1 g 

< . sieia^^ioifiiidHi-htftfatfttt^tfa-c 

L . * * * ifc ii . Sttt^SK^^KSM?* 

« » as 1 1* . £au-ct>, &mfi*<oft $ Vint 





■c m 




h 4 




4 




* » 






ft * 




SR jt 




ti 


. C <7> y X h ft? ^<7><t^fl5«fll 


. fill 


*l , « * 


n 


4 b 


tt -e t* * < . ^lasi^ti^^ 


tc it 










tC 7 a 


IS 


ft a 




^ < 












& 




U'JUi. * . 1] rfi L /: S ^ S 




[ B 


] 




« * ? -tf 


s 








4 


. 2fc c * * h ftf * 859 




x c n * 




^ X 










« ± K R Hi ? -tt ft . C<7)S*fB]S*tC 




h »f - 




U ± 




ft o 


£ 


y 




n x 


a tt ^ # 


ft 


ts si 


» tt * . ££L-caffliff«)SI»K 








1" 4 . 


i§ ^ 


^ b -* a 




? n 


x v» ft jr -c ft 4 # . s^x^^sa 


« * 






UTf)dES»t^i:o^tii [A] 


n ^ 


U fc ^ fife 




tf> ft 










9f 4. 








^ © 






ft 


C c 


) *#t±**i-y*i>#f** 










a * »c ^ -c t± . ssafctatfrR 






4 






» f i y 


4 


<n x 














± t: ft 




£ ^ 




mtx 












«f 




fc * ,S -C . A * *& £ ^ 7 7 X • XA, 


• 7 






y^ h^f^ig^^b^ac/uT 


^ * m m ft 






5 ^ S o "C * * h ft f - y * h # f 




* 




^ X tt ( A ] C^Lfc^ttCWr 


4 . 






h » 


f-t^^fia, y * Y ft * - Y 




ft 


C D 




* A 


« + ic » 






2#fl3£Mt±HS?n. ft * * * » 


fa 


</ 


3fl 


?«4. * 0) * . SM*<0«« 






y 


* h 






1- 


3 


. sa *> Si in <o t y ^ y ft f 


/f ^ 1? 3 55 t 



-507- 



v. aai«*i<a*^«iiit4. c o a a a * * 

r a t- * * * ■* * % ft L ^ ^ tt S t W ^ it 6 * ■ 
jft C O ^ T l± [A] ^^Ufc^&^l 8 *. 

^ L ^ & ^ * T* £ - ' 



US 3360-233741 (8) 

A h»f C Mo. 7 -15. .Ha. 22 - 3 0 <7> 
H n i . Mo. 31-33 3 CD £ - I tt - 4 *S & t 

:r * h » ^ ^ a a it c -a i it) * i : z *> s £ a 

* d* » * ? n * . coaafra^a. £ l < 

# c * . 

KC CH htf HC — CH 



$att#?»*aa-cii. -jnti*>#sac»e 
4 dt ? n a ^ . hi % . aai^ffatti^^ !• 

^ j: o T 4 ? . 1- 4 ft % . 



1-*ft£fccoi*»*#*H*fc ********* 

aa^iJ^iift^a^ 1 '^' * * * m a * # 

t? i± ft < . -h w: Ss , Zn0, CdSft <n It 3 ^ * 

HSiaa^^tKia'J. m s a * - 

r * 4 - 

r ft * (i ■> * o 7 * ^ ffl C 2 < . fc£ 270 ni 
£0 & UK * ft O # . - O & £ 270ni OS^jttSW 

% o -c ? nfct«*<oHs£# *T * £ ft 
a . (130) 

Mo. 39CO fiD 5 fl: 6 * * ffl ^ ^ * b r 5 4 . 




Hi 
t 

C 

ill 
c 

I 

c 

III 

c 

I 



I 

c 
II' 
c 
I 

c 

ill 

c 

I 

a 2 



a. 

\ 



c 
i 

c 
III 
c 
I 

R l C 

\ f\ 
C flx 

i 

c 

ill 

c 

I 



( V ) 



H 
I 

3, -CH 3 -(CH 2 )i-C- . 

I 

OH . 



H 



R 2 «H00C-(CH 2 ) n -C- 
OH 



30 S :n + n i 9 , a i 0 



t a 
a a 



id 
i oo 

sc ^ 
it & 

a* -c 
w 
it & 
n # 
6 t 



513960-233711(9) 
•a c # * « ) &#m±T4>. * * a . ± s a 

* t t x ffl ^ $ k tc i± , m'AH t if&x. 

< £ * * ) tSHtlS^Hs: 

- 3ooo A <t> <o a< i t *^ . 

a a * -e a y . i£o)X9t»n^£S 

i; k£ -< * . *aBK#it**a * B i fc 



ilift^Wi Ltli, H y 7 *s I - V X £ 
(D&S. / 7 7 ^. 7 ; 7 ? 4 if ^ * ^ ^ 

n a . 

i§fci:<o*afc#*B*fci± 
fl ci . -h#Ka<HSSnx« l Ji§#*fc<z>;H 

*ar<t**s»x£tt£*att#*aifci**a 
35 * y ■« k . * ^ a * * a , a * ± ifT if a 
m # * a ifci**»*saaa<oj:K«aat 

t x * a # , dEB»*oa«Kixo-c«aBtta 

it x 6 snt * < x t> x ^ . 

UTK*£$<7>X*«fc^LX*KAfcfl9Ka 
# "T 6 . No. 43- Ho. 540) ft, £ * it . * 1 St* 



1- . 

1 

( 1 ) 

* X h 7> ^ t L X Ha.*9fl)i;7 t f !/ t '/■>' 
- ;u £ . i tti^ayH^lt 

phs.5 . ififtunnas^xiflM <t>*«± 

K a gf! ? * . 8aE<0?ao**ifc2l8!fc£ 
3c ffi E t 35dTaes/c»i X SS X . SSS* t 
attK#*5-*fc. C CO * . 5ffiffit-S^»*» 

7 ; i 1 1 t a a 7ci/iia K-c*s**in* 
^rs]^»^^±r?^. «a#»^ata«±^ 
amy. *t*»^BJi/3 . s , 9 P is, is 
SKaaLfc»a*»*saaB*E«J5* + a 
^sttii^tfifiit. :o*aiffi:»^ti 
£t*#**3i-?*ifs«*^. 3o»HJu±aa 

L X . |SKttlLt^UJtli8lll*tfc. 

*«aaaa2:tr(±. £ s j o j c e # » so 



509- 




ZU<on£.li¥* t #^0)rft{ttctt?&£ 
3 3Gn*~ 4 20ni#i£<7>aiK2ft tSJ^fcilEKj: 
U -j fc . 2fc -cttfi 270 oi <7>3in*t 1 S*-ffl 
■tt'bfcfcc*. *ft*#iscy. EJ3*fl)£* 

? n fc . 

^ i6 * 2- 12 

3? £ ft 1 oayuavtottfc'J K V X Y 9t * t b 
X No. 31- Mo.38tf><t 3- * t m V^fc « £ % fSJ ft ^ 



iifflaa 60-239711 (10) 

<£*ft 2~ 3) 

« o . 5 0 ~ !lo.52i Lft«#Cft. 1? Jft ft 1 i fa] 
tt . £ k * 6 £ fl . 4 . J icii, £ fi <o a £ 
BT fig T * -j . (3S*ft 10- 12) 
3? & ft 13- 2< 

(2) 

*«fft:i l JijS**tf lat. ± t <?> y x h » 
t * r ft ft b . ^^4S*i:zftft^ffoti 

£270oi ttS£fl)R^3tt/^-y*i:»||L. y 
Xh#?*#ft£btt*it£iab*:. # x * - 

^-coffifl^BTffi-cfcofc. £ 8 <o s £ i± . y x 

> » ? (7) ff 4 £ K # ? & £ 38Q~420m & 03 S 
it25<t*a*fcaSC£lJfTofc. 2 k 8 (/ « 

*«*r*ffl^T±£««**£ffi»x-ra c * k 

«t y , £ s * a* £ . a * . ^r^yxh^^*- 

ft ft * * C t^^lET*Kit«Sl^. 



I? 3ft ft 25 

(3) 

*Xh£-?-£bT is 7 * + \s * <!? * - 

3 . 5 . 9 . is. i9*ic*«i,*. mm&ft*a 
&s«*£«j&*i-4*£ft«<**»ia u & 

r . y x h » ^ t - ft ft caw) . * x ► » * * 

ft £ (iV) '^-'/^SEo t. £ £ 

2 70 a« BtfbT. yxh£*fcj*£6 



COOH HOOC COOH 




COOH COOH H 



X<C»tf»ff***T*ffl<r*T± £ £ tt » t ± ffi 
3tti: UJ:'J£fit*±t6;ii«5Iit 
*KitagLt. irx -c£ffi 

3t #; b fc *££«** . r ^ 3 - K ft 3Q# ffl 
« « b fc » . JiEflifeKJ: »»**>£«/*£* 

ytt£««»a>fl:isfflai 
JK * t 44: t^«E?nfc. 

ft 28 . 27 

A* . yxh^ : fiLT7>h57'A'7 r tKt J &^ 
it 1 : 2«a^"C^on*A-iK»**b. S A ft 

5 . 9 . 15. 31. 80.80AlCJKabfe«a*^-f 
ffXaat£«0£1-*X£ftttfttS&bfc. 

» * if * ^ . * i c it") ciiityn»?5):iik 

££ttT*^tt«*£*bfc. ft^f-f-nS. 
ftftC#?i6£370 - 330na^t£tf)aiR1Cft t a 



<*&6St:£ l JtT-5fc. SIS 3l3oi(0& 

*S 1 £ 





2£ * it tt 




.1 o - \ 9 


N a . 1 0 


m = 9 . n = 2 


M o . 5 0 


N o . 2 5 


Z-COOH. a = 2 


.lo.Sl 


.1o. 15 


m = 9 . o = 2 


No . 52 


N o . 3 0 


Z»C00H. a » 4 


.10.53 


.1o.7 


m = 8 , n = 8 


.1 o . 5 < 


Xa. 4 


m - 9 . a = 2 



lMSfl3G0-23G74l(11) 
!± as. uzaiiBtis . »3 

1 - - - * * h # t 2 - - - ^ * h # iP 

3 - -- a * tt 3 & 

4 S^7;^A/3tt 

5 --- £ « 

6 --- X a 

7 --- r IftStt 8 --- 
9 --- * *tB 

10 . ll--- 31 £ 3& 
12. 13--- 

u--- £ S5& 
15--- 5 3& 
IS * ^ 



■i ! > 

|o □!□ o|cwi|a □!□ oloclo a|oci| 



(a) 



m 1 B 



-8 

/ 



b □]□ oloda d|d dodo oloo] 



% I H 



la alo ala olo ajo ala ola alo ai 



m 3 



(a) 



(b) 



MOOC COOH 

(a) 



llt; 



(c) 



16 



& 4 a 



'I 



(b) 



J s >Q -0 0 -C C-0 0 -C C-0 0 - c ^ A \ 

8 22 22 i 16 
(c) 



-511- 



